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Here we present the evaluation of the newly devel-
oped impact II QTOF mass spectrometer (Bruker Daltonics,
Germany).
The capability to acquire high quality MS/MS data with
more than 40Hz resulted in a signiﬁcant increase in protein
identiﬁcation.
To test the impact of these modiﬁcations for label-free
quantiﬁcation experiments, different complex tryptic digests
(lysates of Escherichia coli, Saccharomyces cerevisiae, human
plasma) were mixed with stable isotope labeled peptides or
digests of standard proteins at known concentrations, span-
ning a range of several orders of magnitude.
Samples were analyzed with nano-ﬂow UHPLC and a Cap-
tiveSpray ion source connected to the impact II QTOF. For
peptide identiﬁcation and quantitative analysis theMaxQuant
software package was used (Nature Biotechnology 2008, 26:
1367–1372).
Results revealed reliable quantiﬁcation of spiked-in
labelled standard peptides up to a dynamic range of 4 orders
of magnitude, representing the dynamic range of the sample.
Accurate quantiﬁcation down to the amol range is achiev-
able even in complex matrices, such as yeast and undepleted
plasma.
The instrument was also evaluated for the qualitative and
quantitative analysis of undigested cell lysates.
The resolution of 50,000 together and the application of
feature extraction algorithms, dedicated for intact protein
analysis, allowed the detection of more than 2000 proteoforms
from a single 20min analysis.
The mass accuracy of the intact proteins was well below
1ppm.
http://dx.doi.org/10.1016/j.euprot.2014.09.013
Measuring proteins’ activity, quantity and
function by multiplexed Bead-Arrays –
Applications in biomedical research
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Miniaturized and parallelized assays are of great inter-
est in biomedical and pharmaceutical research. Today bead
array technology allows the simultaneous determination of a
large number of parameters from a minute amount of sample
within a single experiment.
Assay systems based on this technology are used for the
identiﬁcation and quantiﬁcation of proteins as well as for the
study of protein interactions and activity.
Multiplex bead assays (Luminex) have been implemented
that allow the analysis of interactions between proteins with
other proteins and peptides.
An overview will be given on the current state of bead
array applications in the ﬁeld of epigenetics, cell signaling and
biomarker discovery.
http://dx.doi.org/10.1016/j.euprot.2014.09.014
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The comparison of proteins separated on 2D-PAGE is ham-
pered by gel-to-gel variability. Comparative ﬂuorescence gel
electrophoresis (CoFGE) is presented, which allows the gener-
ation of an artiﬁcial protein grid in parallel to the separation
of an analytical sample on the same gel.
Fluorescent stains were used to distinguish sample and
marker on the gel. For vertical (v) electrophoresis, special gel
combs with V-shaped teeth were placed in a stacking gel
above the pI strip. Proteins separated on the pI strip were
electrophoresed at the same time as marker proteins placed
in the V-wells. For horizontal (h)CoFGE, holes for the marker
proteins were punched into the gel. Escherichia coli lysate was
the test proteome. Sample grids for each gel were individually
mapped to the ideal grid mix using Delta 2D analysis software
(Decodon).
Protein marker grids providing ∼100 nodes as landmarks
for the determination of protein spot coordinates were gener-
ated in parallel to E. coli images. For a set of 47 samples spots
(2 vCoFGE experiments with 3 gels) the deviation of the coor-
dinates was improved from 7% to <1% applying warping using
the marker grid.
Use of hCoFGE eliminates some drawbacks of vCoFGE.
When all gels of 8 experiments (4, 2, 2 gels, 30 landmark spots)
were compared, the variation of the mean was <1.3% (for 4
best gels <0.7%). We introduced a third dye for pI-control. After
warping, mean of x-coordinates was slightly improved (0.1%),
but in general the inﬂuence due to pI in CoFGE was minor.
In conclusion, hCoFGE is an emerging technique in gel-
based proteomics. As long as the same technology is used, gel
matching is reproducibly possible. This is important for com-
parison of 2D-gels produced over several years and in different
laboratories [1,2].
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